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TRANSLATION 



m 2085590 

METHOD OF PREPARING THE SUGARY PRODUCTS FROM RYE 

The invention relates to food industry and to the production of sugar containing 
products. 

There is known a process (1) for the enzymatic degradation of the carbohydrates 
of whole cereal flour to produce a food supplement, which is characterized in that the 
flour is mixed with water containing 50 ppm Ca++ to produce a slurry containing from 
30 to 50 wi of dry solids, starch is liquefied with using a thermostable bacterial alfa- 
amylase at a temperature of 80 - 95°C and pH 5-7 in a preparation dosage of 0,2-2,0 
kg/ton of the starch under stirring for ! 3 h, the hydrolysis of the liquefied starch being 
carried out with amylolyttc enzyme preparations being used separately or m a 
combination. 

Where barley flour is used, an enzyme beta-glucanase preparation is added to the 
slurry before the treatment with a bacterial alpha-amyiase, and this treatment is curried 
out at a temperature of 40-60°C for 0,5-1 h. 

The saccharified product (hydrolyzate) is mainly used without suspended 
particles being separated. But, this invention contemplates the separation of suspended 
particles by centrifugation with further concentration to 70-80% of dry solids. The 
precipitation obtained after the centrifugation can be also dried. 

The disadvantage of this method is that for bioconversion the own cereal enzyme 
system comprising both amyiolytic and cellulolytic enzymes is not used. 

The process only contemplates the degradation of starch and only where barley 
flour is used, the slurry is treated, before atayloiysis* with beta-glucanase for the 
degradation of beta-glucans, which is a main component of the barley gum-substances 
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(slime) providing a high viscosity of hydrolyzates. Solids cm be separated from the 
hydrolyzaie with an expensive centrifugation process. 

Therefore, the obtained product is used as a food supplement rather a sugar 
substitute. 

The process for producing a sttgar-contaiuing product from rye flour (2), 
comprising mixing the flour with water in the component ratio of 1:3, is Ac closest 
analog as to the technical essence and achieved result. The own flour amyloiytie 
enzymes are used to liquefied the slurry. In addition, the process is carried out at a 
temperature 56~65°C and pH 4.5-5.0 for 10-30 min. One enzyme preparation of 
glneoamylase is used for hydrolysis in an amount of 4.0-7.0 U ghicoamylase activity 
per 1 g starch in flour and the process is carried out at 56~65 ft C for 5-22 h. The enzyme 
is inactivated by heating the product at S5°C for 30 min. 

The sugar-containing hydrolyzate can be separated by centrifugation and 
filtration to a sugar-containing syrup and a sugar-containing paste. The syrup is 
concentrated to 55% of dry solids and the paste is dried, if needed. 

A disadvantage of this method is that to liquefy me slurry only Hour amyloiytie 
enzymes are used while rye grain contains a number of cytolytic enzymes degrading the 
noastarch oligasaccharides of the rye grain which provide a high viscosity of 
hydrolyzates. 

Another disadvantage of this process is that since the substrate is not completely 
prepared, a great amount of the enzyme preparation of glueoamyiase is used and the 
yield of the obtained product decreases because the starch grains are not fully 
gelatinized and the hydrolyzates have a high viscosity because there is not provided the 
enzymatic degradation of rye grain non-starch polysaccharides, the main ingredient of 
which is arabino-xylans. 

The invention is directed to producing sugar-containing products from rye in the 
form of starch syrups with different carbohydrate contents, where a little amount of 
enzyme preparations is used, to increasing the yield of a hydrolyzate and to reducing its 
viscosity to improve filtration capacity. 
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The aim is achieved by a process for producing a sugar-containing product from 
rye flow, comprising mixing the flour with water in the ratio of 1:3 to obtain a slurry, 
liquefying the slurry with own Hour amylolytic enzymes, faydrolyrfng with 
glucoamylase and further inactivating the enzyme. When the flour slurry is liquefied, 
optimum conditions are created for the own rye Hour amylolytic and ceiiulolytic 
enzymes to work, the slurry being heated at the rate of l°C per minute with 30 minute 
temperature intervals at 40, 60, and 70°C, not changing the pH of the flour slurry, after 
which for the complete starch gelatiiiization the produet is exposed to 120-1 25°C for 2-3 
ruin., the hydrolysis is carried out at pM 53- 5.5, using the composition of enzyme 
preparations: fungal alpha-amylase in an amount of 2.0*2.5 U amylolytic activity per 1 
g starch in flour and cytase with high xylanase activity in an amount of 0.5-0.7 U 
ceiiulolytic activity per 1 g of the flour. The process is carried out at 55-57°C for 10-16 
h. 

To increase sweetness the composition of enzyme preparations is supplemented 
with glucoamylase* 

Trie saccharified faydrolyzate is separated form solids by filtration, the permeate 
being concentrated to 70*78% of dry solids and the cake being immediately used. 

It is known from document (3) that cereal gram contains a considerable amount 
of non-starch polysaccharides: hemiceliulose and gum-substances. As distinct from 
hemicellulose, which is insoluble in water the gum-substances is soluble in warm water, 
forming very viscous solutions (slime). 

The six rye varieties grown in Russia contain gum-substances in an amount from 
4,4 to 7,4% and hemicellulose in an amount from8.4 to 14.4%. The barley contains 
gum-substances in an amount from 6,2-6J%. 

If the barley gum-substances mainly contain beta-glueans, the rye gum- 
substances mainly contain arablnoxylans (pentosans). 

The degradation of both beta-glucan and gum-substance results in the production 
of glucose, xylose, arabinose. 
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All cereals contain, besides amylolytie enzymes, eadcM^la-glneanase, the 
activity value of which varies in the following line; oat, rye and wheat (the same) and 
com. Wheat and rye have a little activity of endo-beta- glueanase. There is also exo- 
xylan activity. 

Enzymes hydrolyzing non-starch polysaccharides are themiost&bie. For example, 
endo-beta- glueanase has the highest activity at 45°C.The optimntn pH for the said 
enzymes to work varies from 4.5-5,0, However, these values are determined without 
taking into account substrate protection activity. 

Therefore, rye grain (nongrade grain can be used) is separated &om impurities 
after which this grain is milled to flow, the dispersion content of which corresponds to 
wholemeal flour according to all~Union State Standard 7045-90. 

The grain better maintains the enzyme system which can be used at the liquefying 
step. Therefore, fresh flour is preferably used. 

The process is carried out in the following manner. 

Flour is mixed with tap water in the ratio of 1:3 to form a slurry which is 
liquefied fay heating to 80°C at the rate of 1°C per minute with three 30 minute intervals 
at 40, 60 and 70 <5 C. In this case first of all the own flour cellulolytic enzymes initiate the 
partial hydrolysis of gum-substances; further the starch grains are gelatinized at 6(fC 
and simultaneously soluble starch is degraded by the own flour amylilytic enzymes to 
dextrins with an optimum molecular weight for activating saccharifying enzymes. 

It is known that the smallest starch grains are gelatinized at the temperature of 
!20°C t therefore, after being liquefied the slurry is heated to 120~125°C and Is exposed 
at this temperature for 2-3 minutes for the starch grains to be fully gelatinized. 

After the pulp is rapidly quenched to 55-57°C with a vacuum evaporator an acid 
solution is added to the product to obtain pH 5,3-5,5, which is optimum for amyElytic 
and cellulolytic enzyme activity; further a composition of enzyme preparations is added, 
the composition comprising fungal alpha-amylase in an amount of 2,0-2.5 U anxiolytic 
activity per 1 g of the flour starch or green barley malt in an amount $-10 % to the flour 
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amount and eytase with high xylanase activity in an amount of 0.5-0.7 U ceHuloJytic 
activity per 1 g of the flour dry solids. 

The process is carried out at a temperature of 55~57®C for 4-10 h, the hydrolysis 
viscosity being lowered threefold when cyfase is added. 

To improve the sweetness of the final product the composition is supplemented 
with a glueoamylase enzyme preparation in an amount of 03-2.5 U glueoamylase 
activity per I g starch in flour. The hydrolysis duration is approximately 20 h. 

Upon achieving the required carbohydrate contents the hydrolyzate is heated to 
BlfC in a heater to inactivate the enzymes and to enhance the hydrolyzate filtration 
capacity; the product is subjected to filtration. The permeate is concentrated to 70-78 % 
of dry solids depending on the requirements of consumers and the cake is immediately 
used for food or fodder purposes. 

Depending on enzyme preparations used, optimum conditions of their action the 
byconversion conditions can vary to achieve the best technical-economic 
characteristics. 

Example 1, lOOOg of rye grain milled to flour is mixed with water at room 
temperature in the ratio of 1:3 to obtain a slurry which is heated under stirring to 80°C, 
at the rate of 1 min with three 30 minute intervals at 40, 60 and 70°C without pH being 
changed. 

After being liquefied the product is heated to 120-125°C for 2-3 min. and 
thereafier be quite rapidly quenched to 55~57 ,-) C and an acid solution is added to the 
product to obtain pH 5,3-5,5, Further, amilorMn OlOX in an amount of 2.0-2,5 U 
amyiolytic activity per J g starch in flour, eelloviridin F20X in the amount of 0-5 U 
celluloiytic activity per I g of the flour are added and the hydrolysis is carried out for 10 
h. 

Further, the product is heated to 80°C and is filtrated, 5 ml of the permeate-, the 
concentration of which is 20% at 80*C, is obtained for 20-30 c instead of 320 e 
according to the closest analog. 
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The permeate is concentrated to 78% of dry solids to obtain a syrup with the 
following carbohydrate contents: 

Reducing substances in glucose equivalent 55,5 

Glucose 2S.6 

Maltose 31.3 

xylose and arabinose 0.8 

Tri~ and tetrasugars 17,7 

Dextrins 20,0 

As impurities the product contains 53% of the total nitrogen, 0.85% of free 
valuable amino acids, including serum containing amino acids. The total mineral 
elements are 2.5% 

The cake contains 4% of starch, 20% of reducing substances, 18% of proteins, 
and 3.5% of mineral elements. 

The sugary product is characterised with sufficient sweetness, is not crystallized 
during long storage period, contains the biologically valuable active components of 
grain, namely amino acids in amounts intrinsic to spring bee honey, also vitamins B?, Ba 
and PP in amounts intrinsic to vegetables and fruits, and microelements. 

The cake also retains the valuable components of grain and does not contain 
sMme substances which, when the grain contains them, do not allow rye to be used as a 
fodder for agricultural animals. 

The cake can be used as both food and fodder purposes. 

The total amount of enzyme preparations used for bioconversion is L45 4.7 g 
while the amount of glucoamilase is 2,0-3,6 according to the closest analog. In other 
words the amount of enzyme preparations is reduced by 15-20%. 

Example 2, 1000 g of milled rye grain is mixed with water, is liquefied and is 
further thermally treated according to Example 1. 

The cooked pulp is quenched to 55~57°C and a hydrochloric acid solution is 
added to adjust pH to 5,3-5,5. The aqueous solution of celioviridin T20X in the amount 
of 0.43 and 2,5 U giucoamiiase activity per 1 g starch in flour is added and the process 



Your refersRce: 
0w refereacs: 
Application No.: 
A::crncv Na:ne^_ 



I0270.2G4~RIj 
2403-2296S2RU/253 
2t>04127451 
Etena £. Naxioa 



TrauslafioH 



Page? of 9 



Is carried out at the above-mentioned temperature for 20 h. Then, the hydrolyzate is 
heated to MfC and is subjected to filtration 

The content of the obtained syrup is as follows: 

Reducing substances in glucose equivalent 76,5 

Glucose 67.0 

Maltose 12.3 

xylose and arabinose 0 J 

Tri- and tetrasugars 6.9 

Dextrins 13.9 

To avoid the crystallization of glucose during the storage period of the syrup the 
filtered hydrolyzate is concentrated to not more than 70%. 
The cake moisture is 45%. 

Example 3. lOOOg of rye grain milled to flour is mixed with water in the ratio of 
1:3, thereafter be liquefied with only the own grain enzyme system used according to 
example I. A hydrolyzate containing 30-35% of reducing substances is dried to 93-95% 
of dry solids on a roll drier. The obtained powder can be used as a carbohydrate sugar 
containing food addi tive for the production of different foodstuffs. 

Therefore, the claimed invention provides: 

- enzyme preparations savings ~ about 15-20%;. this is because the substrate is 
properly prepared during the liquefaction to being treated with saccharifying enzyme 
prepraiions; 

increase of the sugar containing syrup amount due to the Ml starch gelatMzattoc 
and the byconversion of not only starch but also non-starch polysaccharides; 

hydrolyzate viscosity decrease in more- than three times due to the conditions 
provided for degrading rye grain slimes. As a result the hydrolyzate can be separated 
from solids by filtration and concentrated to 70-78% of dry solids; 

acid savings up to 20-30% for adjusting the pM of the hydrolyzate. 

The rye sugar containing products with different carbohydrate contents, which are 
obtained according to the present invention, are well stored and can be shipped and used 



Yow reference; 
OurreferetKje: 
Application No.: 
Attorn ey Name: 



16270,204-RU 
2483-229652RU/2S3 
2004127451 
Elena Nazism 



Trausiatloa 



Page 8 of 9 



instead of beet sugar in any food enterprises. Moreover, the use thereof improves the 
nutritive value of the obtained products and provides special physiological and 
functional properties. 

Reference: 

1. EP0231729, C13K1/06, 19/14, 1987; 

2. RU 2013449, C13KI/06, 19/14,1992; 

3. Ca/iManoBa JLC. ICnrojiHTiivtecKtie fepMCBTM s nnmesofr npoMMimieenocTn, 
M, 1982, e. 11 /in Russian/ 



L A process for producing sugar containing products from rye, comprising 
mixing grain milled to flour with water in the ration of 1:3 to obtain a slurry, liquefying 
the slurry with flour amylolytic enzymes, hydrolyzing starch with glucoamylase to the 
required carbohydrate contents, inactivating the enzyme, characterized in that to liquefy 
the flour slurry flour amylolytic and cellulolytic enzymes are used while the slurry is 
heated to 8O 0 C at the rate of 1°C with 30 minute intervals at 40, 60, and 70 a C, further 
the product is thermally treated at I20~I25°C, and an enzyme preparations composition 
is used for hydrolysis, the composition comprising cytase with high xylan activity in an 
amount of 0.5-0.7 U cellulolytic activity per 1 g of anhydrous flour, fungal alpha- 
amylase in an amount of 2.0-2.5 U amylolytic activity and/or glucoamylase in an 
amount of 0.5-2.5 U glucoamylase activity per I g starch in flour, the process being 
carried out at pH 5.3-5.5, at a temperature of 55-57°C for 16-24 h, after which the 
hydrolyzate is heated to 80°C» is separated and concentrated under vacuum. 

2, The process according to claim 1, characterized in mat the hydrolysis is carried 
out, using a composition comprising cytase and barley malt in the amount of 10% to the 
flour weight at 58~60 6 C and pH 5.3-5.5 for 4 k 



What is claimed is: 



Your reference: 
Our referwi.ee: 
Application No.: 
Attorney Mamc; 



10270.204-RD 
2403-229652RU/253 
2004127451 
Elena £. Nazma 



Tr»«stsii«a 



Page 9 of 9 



3. The process according to claim 1, characterized m that the aydrofyzate Is 
separated by filtration, 

4 He process according to claim 1, characterized in that the filtered hydroiyzate 
is concentrated to not less than 70%. 

5. The process according to claim 1, characterized m that the hydrolyzate 
containing 30 -35 % of reducing substances is dried on a roll drier without separating 
solids. 



